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(57) ABSTRACT

An assembly apparatus is provided. The assembly apparatus
includes a fixed apparatus that includes a body element, a first
fixed element protruding from an outer curved surface of the
body element in a radial direction of the body element, and a
second fixed element extending in a first direction that is
vertical to the radial direction of the body element, and a
support apparatus that includes a first receiving element in
which the first fixed element is inserted, rotated, and fixed,
and a second receiving element in which the second fixed
element is inserted, rotated, and fixed. An end of the second
fixed element is connected to the body element. Another end
of'the second fixed element protrudes from a lower surface of
the body element.

14 Claims, 8 Drawing Sheets




U.S. Patent Aug. 11, 2015 Sheet 1 of 8 US 9,103,494 B2

100




U.S. Patent Aug. 11, 2015 Sheet 2 of 8 US 9,103,494 B2

Fig. 1B

200




U.S. Patent Aug. 11, 2015 Sheet 3 of 8 US 9,103,494 B2
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1
ASSEMBLY APPARATUS

CLAIM OF PRIORITY

This application makes reference to, incorporates the same
herein, and claims all benefits accruing under 35 U.S.C. §119
from an application earlier filed in the Korean Intellectual
Property Office on Jan. 12, 2011 and there duly assigned
Serial No. 10-2011-0003225.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present disclosure herein relates to an assembly appa-
ratus.

2. Description of the Related Art

Electronic appliances including TVs, computers, and cel-
Iular phones are formed by combining various components.
As electronic industries such as semiconductor industries and
display industries grow, the demand for electronic appliances
having various functions and enhanced performances is
increasing. Accordingly, the number of components consti-
tuting electronic appliances is also increasing.

When an electronic appliance including unstably fixed and
assembled components is damaged, the components may
become disassembled and may be removed or move within
the electronic appliance. This may cause a malfunction of the
electronic appliance and reduce the reliability thereof.
Accordingly, various types of research for stably fixing and
assembling various components of an electronic appliance
are being carried out.

SUMMARY OF THE INVENTION

The present disclosure provides an assembly apparatus that
is stably fixed.

Embodiments of the inventive concept provide assembly
apparatuses including: a fixed apparatus having a fixed region
that includes a body element, a first fixed element protruding
from an outer curved surface of the body element in a radial
direction of the body element, and a second fixed element
extending in a first direction that is vertical to the radial
direction of the body element; and a support apparatus having
a receiving region that includes a first receiving element in
which the first fixed element is inserted, rotated, and fixed,
and a second receiving element in which the second fixed
element is inserted, rotated, and fixed, wherein an end of the
second fixed element is connected to the body element, and
another end of the second fixed element protrudes from a
lower surface of the body element.

In some embodiments, the first fixed element and the first
receiving element may fix the fixed apparatus to the support
apparatus in the first direction.

In other embodiments, the second fixed element and the
second receiving element may fix the fixed apparatus to the
support apparatus in a rotation direction on an axis extending
in the first direction.

In still other embodiments, the fixed apparatus may further
include a third fixed element extending in the first direction
and spaced apart from the second fixed element, an end of the
third fixed element may be connected to the body element,
and another end of the third fixed element may protrude from
the lower surface of the body element, and the support appa-
ratus further comprises a third receiving element in which the
third fixed element is inserted, rotated, and fixed.

10

15

20

25

30

35

40

45

55

60

65

2

In even other embodiments, the third fixed element and the
third receiving element may fix the fixed apparatus to the
support apparatus in a rotation direction on an axis extending
in the first direction.

Inyet other embodiments, the second fixed element and the
second receiving element may fix the fixed apparatus to the
support apparatus in counterclockwise rotation on an axis
extending in the first direction, and the third fixed element and
a third receiving element may fix the fixed apparatus to the
support apparatus in clockwise rotation on the axis extending
in the first direction.

In further embodiments, a third receiving element may
include a groove, and the third fixed element may be located
atan end of the groove when the fixed apparatus is fixed to the
support apparatus.

In still further embodiments, each of the first fixed element,
the second fixed element, and the third fixed element may be
provided in a pair, and each of the first receiving element, the
second receiving element, and a third receiving element may
be provided in a pair.

In even further embodiments, the first fixed element may
have a flat plate shape, and the second and third fixed ele-
ments may have pin shapes.

In yet further embodiments, a lower surface of the first
fixed element may be coplanar with the lower surface of the
body element, and an upper surface of the first fixed element
may be lower than an upper surface of the body element.

In much further embodiments, the body element may have
a cylinder shape, and an outer curved surface of the first fixed
element may have the same curvature as that of the outer
curved surface of the body element.

In still much further embodiments, the support apparatus
may include a cover element that covers the first fixed element
when the fixed apparatus is fixed to the support apparatus.

In even much further embodiments, the second receiving
element may include a hook, and the second fixed element
may be fixed to the hook when the fixed apparatus is fixed to
the support apparatus.

In yet much further embodiments, a printed circuit board
may be mounted on the fixed apparatus.

Inyet much further embodiments, a display apparatus may
be mounted on the fixed apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention, and many
of the attendant advantages thereof, will be readily apparent
as the same becomes better understood by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings, in which like reference
symbols indicate the same or similar components, wherein:

FIGS. 1A and 1B are perspective views illustrating an
assembly apparatus according to an embodiment of the inven-
tive concept;

FIGS. 2A and 2B are enlarged views illustrating a fixed
region of a fixed apparatus and a receiving region of a support
apparatus of FIGS. 1A and 1B, according to an embodiment
of the inventive concept;

FIGS. 3A and 3B are enlarged views illustrating the fixed
region of the fixed apparatus and the receiving region of the
support apparatus of FIGS. 1A and 1B in a state where the
fixed apparatus is fixed to the support apparatus according to
an embodiment of the inventive concept;

FIG. 4 is aperspective view illustrating an application of an
assembly apparatus according to an embodiment of the inven-
tive concept; and
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FIG. 5 is aperspective view illustrating an application of an
assembly apparatus according to an embodiment of the inven-
tive concept.

DETAILED DESCRIPTION OF THE INVENTION

The objects, other objectives, features, and advantages of
the inventive concept will be understood without difficulties
through preferred embodiments below related to the accom-
panying drawings. The inventive concept may, however, be
embodied in different forms and should not be construed as
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the
inventive concept to those skilled in the art.

In this specification, it will also be understood that when
another component is referred to as being ‘on’ one compo-
nent, it can be directly on the one component, or an interven-
ing third component may also be present. Like reference
numerals refer to like elements throughout.

Additionally, embodiments in the detailed description will
be described with sectional views as ideal exemplary views of
the inventive concept. In the figures, the dimensions of layers
and regions are exaggerated for clarity of illustration. Accord-
ingly, shapes of the exemplary views may be modified
according to manufacturing techniques and/or allowable tol-
erances. Therefore, the embodiments of the inventive concept
are not limited to the specific shape illustrated in the exem-
plary views, but may include other shapes that may be created
according to manufacturing processes. Areas exemplified in
the drawings have general properties, and are used to illus-
trate a specific shape of a device region. Thus, this should not
be construed as limited to the scope of the inventive concept.
Also, though terms like a first, a second, and a third are used
to describe various components in various embodiments of
the inventive concept, the components are not limited to these
terms. These terms are only used to distinguish one compo-
nent from another component. Embodiments described and
exemplified herein include complementary embodiments
thereof.

In the following description, the technical terms are used
only for explaining a specific exemplary embodiment while
not limiting the inventive concept. The terms of a singular
form may include plural forms unless referred to the contrary.
The meaning of ‘comprises’ and/or ‘comprising’ does not
exclude other components besides a mentioned component.

FIGS. 1A and 1B are perspective views illustrating an
assembly apparatus according to an embodiment of the inven-
tive concept.

Referring to FIGS. 1A and 1B, an assembly apparatus 100
according to an embodiment of the inventive concept may
include a fixed apparatus 200 and a support apparatus 300.
The fixed apparatus 200 may be fixed to the support apparatus
300. The support apparatus 300 may support and fix the fixed
apparatus 200.

According to an embodiment, a printed circuit board may
be mounted on the fixed apparatus 200, so that the printed
circuit board can be fixed to the support apparatus 300.
According to another embodiment, a display apparatus may
be mounted on the fixed apparatus 200, so that the display
apparatus can be fixed to the support apparatus 300.

The fixed apparatus 200 may include a fixed region 210
including a plurality of fixed elements. The support apparatus
300 may include a receiving region 310 including receiving
elements to which the fixed elements are inserted and fixed.
The fixed elements are inserted in the receiving elements
respectively, so that the fixed apparatus 200 can be fixed to the
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support apparatus 300. This will now be described in detail
with reference to FIGS. 2A, 2B, 3A, and 3B.

FIGS. 2A and 2B are enlarged views illustrating the fixed
region 210 of the fixed apparatus 200 and the receiving region
310 ofthe support apparatus 300 of FIGS. 1A and 1B, accord-
ing to an embodiment of the inventive concept.

Referring to FIGS. 2A and 2B, the fixed region 210 may
include a body element 220, a first fixed element 230, a
second fixed element 240, and a third fixed element 250.
According to an embodiment, each of the first fixed element
230, the second fixed element 240, and the third fixed element
250 may be provided in respective pairs.

The body element 220 may have a cylinder shape with a
side wall 270 and an upper cover 280 covering the side wall
270. The side wall 270 may extend from the edge of the upper
cover 280 in a first direction that is vertical to the upper
surface of the upper cover 280. The body element 220 may
have an upper surface, a lower surface, and an outer curved
surface. The upper surface of the body element 220 may
constitute the upper surface of the upper cover 280. The outer
curved surface of the body element 220 may constitute the
outer surface of the side wall 270. An inner hollow space
surrounded by the side wall 270 may be defined inside the
body element 220. In this case, an end of the side wall 270,
which is not connected to the edge of the upper cover 280,
may constitute the lower surface of the body element 220.
Alternatively, the body element 220 may be provided in the
form of a solid rod.

The first fixed element 230 may extend from the outer
curved surface of the body element 220 in the radial direction
of'the upper surface of the body element 220. The first fixed
element 230 may protrude outward from the body element
220. The first fixed element 230 may have a flat plate shape.
An upper surface of the first fixed element 230 may be lower
than the upper surface of the body element 220. A lower
surface of the first fixed element 230 may be coplanar with the
lower surface of the body element 220. The first fixed element
230 may have a fan shape. When the body element 220 has a
cylinder shape according to an embodiment, the outer surface
of'the first fixed element 230 and an outer side curved surface
of the body element 220 may have the same curvature.

The second fixed element 240 may have a pin shape (e.g.,
rectangular prism shape or cylinder sidewall segment shape)
and extend in the first direction. The second fixed element 240
may have one end connected to the body element 220 and the
other end protruding from the lower surface of the body
element 220. When the body element 220 has a hollow cyl-
inder shape, the one end of the second fixed element 240 may
be connected to the upper cover 280 of the body element 220.
Alternatively, when the body element 220 has a solid rod
shape, the one end of the second fixed element 240 may be
connected to the lower surface of the body element 220.
According to an embodiment, a cross-section of the second
fixed element 240 cut by a plane having a normal line extend-
ing in the first direction may be polygonal or may be fan
shaped.

The third fixed element 250 may have a pin shape (e.g.,
cylindrical shape) and extend in the first direction. The third
fixed element 250 may have one end connected to the body
element 220 and the other end protruding from the lower
surface of the body element 220. When the body element 220
has a hollow cylinder shape, the one end of the third fixed
element 250 may be connected to the upper cover 280 of the
body element 220. Alternatively, when the body element 220
has a solid rod shape, the one end of the third fixed element
250 may be connected to the lower surface of the body ele-
ment 220. According to an embodiment, a cross-section of the
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third fixed element 250 cut by a plane having a normal line
extending in the first direction may be circular.

The fixed region 210 may include a prop element 260 that
fixes the first fixed element 230 and the second fixed element
240 to the body element 220. The prop element 260 may be
connected to the upper cover 280 and/or the side wall 270 of
the fixed region 210 to fix the first fixed element 230 and the
second fixed element 240 to the body element 220. The prop
element 260 may not protrude out of the lower surface of the
body element 220.

The receiving region 310 may include a first receiving
element 330 receiving the first fixed element 230, a second
receiving element 340 receiving the second fixed element
240, and a third receiving element 350 receiving the third
fixed element 250. When each of the first to third fixed ele-
ments 230, 240, and 250 is provided in pairs, each of the first
to third receiving elements 330, 340, and 350 may be pro-
vided corresponding in pairs. Although each of the first to
third fixed elements 230, 240, and 250 and the first to third
receiving elements 330, 340, and 350 may be provided in
pairs in FIGS. 2A and 2B, each of the first to third fixed
elements 230, 240, and 250 and the first to third receiving
elements 330, 340, and 350 may be provided in triplicate or
more.

The receiving region 310 may include a fence element 312
protruding upward from the upper surface of the receiving
region 310. The fence element 312 may surround the first to
third receiving elements 330, 340, and 350. The first to third
receiving elements 330, 340, and 350 may be disposed inside
the fence element 312.

The first receiving element 330 may be defined by a cover
element 332 and a first groove 334 defined under the cover
element 332. The cover element 332 may extend from an
upper end of the fence element 312 or from a region adjacent
to the upper end of the fence element 312 to the inside of the
fence element 312. The first groove 334 may pass through a
portion of the receiving region 310 surrounded by the fence
element 312. When the first fixed element 230 is inserted,
rotated and fixed in the first receiving element 330, the cover
element 332 covers the upper surface of the first fixed element
230.

Alternatively, the first groove 334 may not pass through a
portion of the receiving region 310 surrounded by the fence
element 312. In this case, the first groove 334 may be defined
between the upper surface of the receiving region 310 and the
cover element 332. Here, a stop element 336 extending in the
first direction from the cover element 332 blocks, or stops, the
rotation of the fixed element 230 inserted into the first groove
334.

The second receiving element 340 may include a hook 342
and the second groove 344 passing through a portion of the
receiving region 310 surrounded by the fence element 312.
From a plan view, the second groove 344 may extend and
bend with a constant curvature. For example, the curvature of
the second groove 344 may be substantially the same as that
of'the outer curved surface of the body element 220. The hook
342 may extend in an extension direction of the second
groove 344. The hook 342 may be disposed in the second
groove 344. The hook 342 may include an extension portion
connected to an end of the second groove 344, and a hanger
portion formed at an end of the extension portion. The hanger
portion may be adjacent to the other end of the second groove
344.

The third receiving element 350 may be a third groove
passing through a portion of the receiving region 310 sur-
rounded by the fence element 312. From a plan view, the third
groove may extend and bend with a constant curvature. The
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curvature of the third groove may be substantially the same as
that of the second groove 344.

The first to third fixed elements 230, 240, and 250 may be
inserted, rotated, and fixed in the first to third receiving ele-
ments 330, 340, and 350, respectively. Accordingly, the fixed
region 210 including the first to third fixed elements 230, 240,
and 250 can be stably fixed to the receiving region 310 includ-
ing the first to third receiving elements 330, 340, and 350.
This will be described in detail with reference to FIGS. 3A
and 3B.

FIGS. 3A and 3B are enlarged views illustrating the fixed
region 210 of the fixed apparatus 200 and the receiving region
310 of the support apparatus 300 of FIGS. 1A and 1B inastate
where the fixed region 210 is fixed to the receiving region 310
according to an embodiment of the inventive concept.

Referring to FIGS. 2A, 2B, 3A and 3B, the first fixed
elements 230 may be inserted and rotated in the first receiving
elements 330, and the cover elements 332 may cover the
upper surfaces of the first fixed elements 230. Accordingly,
the fixed region 210 may be fixed in the first direction to the
receiving region 310.

The second fixed elements 240 may be inserted in the
second grooves 344 of the second receiving elements 340,
and then, may be rotated about an axis extending in the first
direction, and may be fixed to the hooks 342 of the second
receiving elements 340. Accordingly, the fixed region 210
may be fixed to the receiving region 310 in a rotation direction
about the axis extending in the first direction.

The third fixed elements 250 may be inserted, rotated, and
fixed in the third receiving elements 350. When the third fixed
element 250 is fixed to the third receiving element 350, the
third fixed element 250 may be located at an end of the third
receiving elements 350. Accordingly, the fixed region 210 is
fixed to the receiving region 310 in a rotation direction about
the axis extending in the first direction.

The rotation direction that the second fixed element 240
and the second receiving element 340 fix the fixed region 210
to the receiving region 310 may be different from the fixed
direction that the third fixed element 250 and the third receiv-
ing element 350 fix the fixed region 210 to the receiving
region 310. For example, the second fixed element 240 and
the second receiving element 340 may fix the fixed region 210
to the receiving region 310 in a counterclockwise rotation
about the axis extending in the first direction. In this case, the
third fixed element 250 and the third receiving elements 350
may fix the fixed region 210 to the receiving region 310 in a
clockwise rotation about the axis extending in the first direc-
tion. Accordingly, the fixed region 210 fixed to the receiving
region 310 is prevented from clockwise rotation and counter-
clockwise rotation on the axis extending in the first direction.

According to the embodiment, the first to third fixed ele-
ments 230, 240, and 250 may be inserted, rotated, and fixed in
the first to third receiving elements 330, 340, and 350, respec-
tively. Accordingly, the fixed region 210 including the first to
third fixed elements 230, 240, and 250 are stably fixed to the
receiving region 310 including the first to third receiving
elements 330, 340, and 350.

FIG. 4 is aperspective view illustrating an application of an
assembly apparatus according to an embodiment of the inven-
tive concept.

Referring to FIG. 4, the fixed apparatus 200 and the support
apparatus 300 are provided according to an embodiment of
the inventive concept. An electronic component 400 may be
mounted on the fixed apparatus 200. According to an embodi-
ment, the electronic component 400 may be a printed circuit
board that includes a plurality of electronic chips and/or a
plurality of terminals. The fixed apparatus 200 on which the
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electronic component 400 is mounted is stably fixed to the
support apparatus 300, as illustrated in FIGS. 1A, 1B, 2A, 2B,
3A, and 3B.

FIG. 5 is aperspective view illustrating an application of an
assembly apparatus according to an embodiment of the inven-
tive concept.

Referring to FIG. 5, the support apparatus (300) includes a
base apparatus 500 having the receiving region 310, the fixed
apparatus (200) includes a connection apparatus 600 having
the fixed region 210, and a display apparatus 700 is mounted
on the connection element 600. The fixed region 210 can be
fixed to the receiving region 310, as illustrated in FIGS. 2A,
2B, 3A, and 3B. Accordingly, the display apparatus 700 is
stably fixed to the base apparatus 500. According to an
embodiment, the display apparatus 700 may be a TV or a
computer monitor. According to another embodiment, the
display apparatus 700 may be a display apparatus such as, but
not limited to, a liquid crystal display apparatus or an organic
light emitting display apparatus.

According to the embodiment of the inventive concept, the
assembly apparatus includes the fixed apparatus having the
fixed region that includes at least the body element, the first
fixed element protruding from the outer curved surface of the
body element in the radial direction of the body element, and
the second fixed element extending in the first direction that is
vertical to the radial direction of the body element, and the
assembly apparatus includes the support apparatus having the
receiving region that includes at least the first receiving ele-
ment in which the first fixed element is inserted, rotated, and
fixed, and the second receiving element in which the second
fixed element is inserted, rotated, and fixed. Thus, the first and
second fixed elements of the fixed apparatus can be stably
fixed to the first and second receiving elements of the support
apparatus.

The above-disclosed subject matter is to be considered
illustrative and not restrictive, and the appended claims are
intended to cover all such modifications, enhancements, and
other embodiments, which fall within the true spirit and scope
of the inventive concept. Thus, to the maximum extent
allowed by law, the scope of the inventive concept is to be
determined by the broadest permissible interpretation of the
following claims and their equivalents, and shall not be
restricted or limited by the foregoing detailed description.

What is claimed is:

1. An assembly apparatus comprising:

afixed apparatus having a fixed region that includes a body
element, a first fixed element protruding from an outer
curved surface of the body element in a radial direction
of'the body element, and a second fixed element extend-
ing in a first direction that is vertical to the radial direc-
tion of the body element; and

a support apparatus having a receiving region that includes
a first receiving element in which the first fixed element
is inserted, rotated, and fixed, and a second receiving
element in which the second fixed element is inserted,
rotated, and fixed,

wherein an end of the second fixed element is connected to
the body element, and another end of the second fixed
element protrudes from a lower surface of the body
element, and wherein the fixed region includes a third
fixed element extending in the first direction and spaced
apart from the second fixed element,
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an end of the third fixed element is connected to the body

element, and

another end of the third fixed element protrudes from the

lower surface of the body element,

wherein the receiving region further includes a third

receiving element in which the third fixed element is
inserted, rotated, and fixed.

2. The assembly apparatus of claim 1, wherein the first
fixed element and the first receiving element fix the fixed
apparatus to the support apparatus in the first direction.

3. The assembly apparatus of claim 1, wherein the second
fixed element and the second receiving element fix the fixed
apparatus to the support apparatus in a rotation direction
about an axis extending in the first direction.

4. The assembly apparatus of claim 1, wherein the third
fixed element and the third receiving element fix the fixed
apparatus to the support apparatus in a rotation direction
about an axis extending in the first direction.

5. The assembly apparatus of claim 4, wherein the second
fixed element and the second receiving element fix the fixed
apparatus to the support apparatus in counterclockwise rota-
tion about the axis extending in the first direction, and

the third fixed element and a third receiving element fix the

fixed apparatus to the support apparatus in clockwise
rotation about the axis extending in the first direction.

6. The assembly apparatus of claim 1, wherein the third
receiving element comprises a groove, and

the third fixed element is located at an end of the groove

when the fixed apparatus is fixed to the support appara-
tus.

7. The assembly apparatus of claim 1, wherein each of the
first fixed element, the second fixed element, and the third
fixed element is provided in pairs, and

each of the first receiving element, the second receiving

element, and the third receiving element is provided in
pairs.

8. The assembly apparatus of claim 1, wherein the first
fixed element has a flat fan shape, and the second and third
fixed elements have pin shapes.

9. The assembly apparatus of claim 8, wherein a lower
surface of the first fixed element is coplanar with the lower
surface of the body element, and

an upper surface of the first fixed element is lower than an

upper surface of the body element.

10. The assembly apparatus of claim 8, wherein the body
element has a cylinder shape, and

an outer curved surface of the first fixed element has the

same curvature as that of the outer curved surface of the
body element.

11. The assembly apparatus of claim 8, wherein the support
apparatus comprises a cover element that covers the first fixed
element when the fixed apparatus is fixed to the support
apparatus.

12. The assembly apparatus of claim 1, wherein the second
receiving element comprises a hook, and

the second fixed element is fixed to the hook when the fixed

apparatus is fixed to the support apparatus.

13. The assembly apparatus of claim 1, wherein a printed
circuit board is mounted on the fixed apparatus.

14. The assembly apparatus of claim 1, wherein a display
apparatus is mounted on the fixed apparatus.
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